HOST GENERAL TIMING 
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/HINT 














HOST RAM WRITE TIMING 













HOST RAM READ TIMING 
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65CX02 RAM READ/WRITE TIMING 



F19 


Theory of Operation Apple Confidential 












242 



F19 - Theory of Operation Apple Confidential 



DMA TIMING 
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SERIAL TIMING 



RXDOn 
















Address Offset $0 

Read - RAM Address pointer high byte. 
Write - RAM Address pointer high byte. 


247 


RAM address pointer 
high byte. 

Bits A15:A8 - These bits form the high address of the 16 - bit host processor 
pointer to shared RAM. After each host processor access to RAM the 
Address pointer will increment by one. 



Address pointer will increment by one. 
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Address Offset $2 
Read - Status/Control register. 
Write - Status/Control register. 


D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 


BYPASS, 

0 - PIC controls SCC/SWIM 

1 - host controls SCC/SWIM 

INCEN, 

0 - pointer hold 

1 - pointer increment 

/RSTPIC, 

0 - reset PIC 

1 - no PIC reset 

INTPIC, 

0 - no interrupt to PIC. 

1 - interrupt PIC. 

INTO, 

0 - interrupt 0 inactive. 

1 - interrupt 0 active. 

INTI, 

0 - interrupt 1 inactive. 

1 - interrupt 1 active. 

PINT, 

0 - peripheral interrupt inactive 
1 - peripheral interrupt active 

/REQ, 

0 - DMA REQ active 

1 - DMA REQ inactive 


Bit DO - is a read only bit which reflects the state of the PIC BYPASS signal. 
When this bit is set the host controls the peripheral port. 

Bit D1 - INCEN is used to control the incrementing of the host address pointer. 
When this bit is set the host address pointer increments after each RAM access. 
Resetting this bit disables the auto-increment feature and causes the 
pointer to maintain a constant address during sequential RAM cycles. 

Bit D2 - /RSTPIC is used to reset the peripheral interface controller. This bit is 
forced active by a system reset. 

Bit D3 - INTPIC allows the host processor to interrupt the peripheral processor. 
This bit is asynchronously cleared by the peripheral processor. 

Bits D5:D4 - The peripheral processor uses these bits to create host interrupt 
requests with different priority levels. The host processor can asynchronously 
clear these interrupts by storing a "1" to the respective bit. Storing a zero will 
leave the bit state unchanged. 
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Bit D6 - PINT is the peripheral port interrupt signal. It is used in the bypass mode 
only. In the non-bypass mode this signal is inactive. 

Bit D7 - /REQ is low if either of the DMA request signals is active. It is used in the 
bypass mode only. When the PIC is in the non-bypass mode the /REQ signal is in 
its inactive state. 


Address Offset $4 
Read - Ram Data. 
Write - Ram Data. 
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Address locations $10-1F are allocated to device registers. These registers 
are accessible by the host processor only in the bypass mode of operation. 


Device 


Address SCC SWIM 


10 

11 

12 

13 

14 

15 

16 

17 

18 
19 
1A 
IB 
1C 
ID 
IE 
IF 


SCC B Command 
SCC A Command 
SCC B Data 
SCC A Data 



Write Data 
Write Mark 
Write CRC 

Write Parameter RAM 
Write Phase 
Write Setup 
Write Mode Zeroes 
Write Mode Ones 
Read Data 
Read Mark 
Read Error 

Read Parameter RAM 
Read Phase 
Read Setup 
Read Status 
Read Handshake 
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Address Offset $10 

Read - Timer low counter, reset timer interrupt. 
Write - Timer low latch. 


Timer low order counter 


Address Offset $11 
Read - Timer high counter. 

Write - Timer High latch, load counters, reset timer interrupt. 


Timer high order counter 


Address Offset $12 
Read - Timer low latch. 
Write - Timer low latch. 


Timer low order latch 


Address Offset $13 
Read - Timer high latch. 
Write - Timer high latch. 


Timer high order latch 
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Address Offset $20 
Read - DMA channel 1 control. 
Write - DMA channel 1 control. 


D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 






DMAEN1, 0 - disable DMA channel 

1 - enable DMA channel 
DREQ1, 0 - DMA request 1 inactiv 

1 - DMA request 1 active 
DMADIR1, 0 - transfer RAM to I/O 

1 - transfer I/O to RAM 
DEN10N2, 0 * inactive 

1 - start DMA 1 after DM/ 
complete 


IOA1 (0:3), 


Bit/DO -TjMAENI enables DMA channel 1 for transfers. 

Bit Vi - DREQl/reflects the state ofihe DMA request lin^ fori 


Bit D2 - DMAP+R controls the dj 
data is readlrom RAMapehtfntten 
read fro/n the SCC/8WIM and wrj 


ction of the'DMA transfer. When DMADIR is low 
to the ^CC/S^fM. When pMADIR is high data is 
to 


channel 1 


I/O address 


Bit D3 - DE^&QNg-wba p set w itf automatically enable DMA channel 1 $t the 
completion of a transfer over DMA cl/annel 2. 


Bits D7:I 


bits define th£/5CC/SWIM address used during the DMA 


cycle. 
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Address Offset $21 

Read - DMA channel 1 RAM address pointer low byte. 
Write - DMA channel 1 RAM address pointer low byte. 


A7 

A6 

A5 

A4 

A3 

A2 

A1 

AO 


^^ 


DMA memory address pointer low byte 


Bits A7:A0 - These bits form the low address of the 16 - bit DMA pointer 

to RAM. After each DMA access to RAM the Address pointer will increment by one. 


Address Offset $22 

Read - DMA channel 1 RAM address pointer high byte. 
Write - DMA channel 1 RAM address pointer high byte. 


A15 

A14 

A13 

A12 

All 

A10 

A9 

A8 


V._' 


DMA memory address pointer high byte 


Bits A15:A8 - These bits form the high address of the 16 - bit DMA pointer 
to RAM. After each DMA access to RAM the Address pointer will increment by one. 
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Address Offset $23 

Read - DMA channel 1 transfer count low byte. 
Write - DMA channel 1 transfer count low byte. 



DMA transfer count low byte 


Bits A7.A0 - These bits form the low byte of the 11-bit DMA transfer count register. 
After each DMA cycle the transfer count decrements by one. When the transfer 
count reaches zero the DMA interrupt bit is set and further DMA requests are 
disabled. 



count reaches zero the DMA interrupt bit is set and further DMA requests are 
disabled. 
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Address Offset $28 
Read - DMA channel 2 control. 
Write - DMA channel 2 control. 



DMAEN2, 

DREQ2, 

DMADIR2, 

DEN20N1, 

IOA2(0:3), 


0 - disable DMA channel; 
1 - enable DMA channel i 
0 - DMA request 2 inactiv 
1 - DMA request 2 active 
0 - transfer RAM to I/O 
1 - transfer I/O to RAM 
0 - inactive 

1 - start DMA 2 after DMA 
complete 

- DMA I/O address 


Bit DO - DMAEN2 enables DMA channel 2 for transfers. 

Bit D1 - DREQ2 reflects the state of the DMA request line for channel 2. 

Bit D2 - DMADIR controls the direction of the DMA transfer. When DMADIR is low 
data is read from RAM and written to the SCC/SWIM. When DMADIR is high data is 
read from the SCC/SWIM and written to RAM. 

Bit D3 - DEN20N1 when set will automatically enable DMA channel 2 at the 
completion of a transfer over DMA channel 1. 

Bits D7:D4 - These bits define the SCC/SWIM address used during the DMA cycle. 
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Address Offset $29 

Read - DMA channel 2 RAM address pointer low byte. 
Write - DMA channel 2 RAM address pointer low byte. 


A7 A6 A5 A4 A3 A2 A1 AO 



DMA memory address pointer low byte 


Bits A7:A0 - These bits form the low address of the 16 - bit DMA pointer 

to RAM. After each DMA access to RAM the Address pointer will increment by one. 


Addres/Offsetj|2A n* \ 

Read/- D^Cchartael 2 RAM address pointer high byte. 
Write!- DMA channel 2 RAM address pointer high bytef 


i15U\14LM3iA12UV11 U\10 


idress poif 


Bite A15:AB-CCti§sebits form the high address of the 16 - bit DMA pointer 
AMJVfter eacfTDMA-occeeeioRAM the Address pointer will increnw 
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Address Offset $2B 

Read - DMA channel 2 transfer count low byte. 
Write - DMA channel 2 transfer count low byte. 


A7 

A6 

A5 

A4 

A3 

A2 

A1 

AO 


^- S 


DMA transfer count low byte 


Bits A7:A0 - These bits form the low byte of the 11-bit DMA transfer count register. 
After each DMA cycle the transfer count decrements by one. When the transfer 
count reaches zero the DMA interrupt bit is set and further DMA requests are 
disabled. 


Address Offset $2C 

Read - DMA channel 2 transfer count high byte. 
Write - DMA channel 2 transfer count high byte. 


0 

0 

0 

0 

0 

A10 

A9 

A8 


^ - ' 


DMA transfer count high byte 


Bits A10:A8 - These bits form the high byte of the 11 -bit DMA transfer count register. 
After each DMA cycle the transfer count decrements by one. When the transfer 
count reaches zero the DMA interrupt bit is set and further DMA requests are 
disabled. 
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Address Offset $30 
Read - SCO control register. 

Write * SCC control register. 



BYPASS, 
SCC7SWIM, 
RTXCA(0:1), 
RTXCB(0:1), 
GPOUT1 


0 - 6502 controls SCC/SWIM 
1 - Host controls SCC/SWIM 
0 - SCC port 
1 - SWIM port 

- encoded value which selects 
the SCC channel A clock sourc 

- encoded value which selects 
the SCC channel B clock sourc 

0 - General purpose output 1 lov 
1 : General purpose output 1 hig 


Bit DO - BYPASSjdetem^nesjwhich processor (Host or peripheral'control^ 
the SCC/SWTK^This bit is setaft&fsa system reset. 


Bit D1 / SC/ 


1M selects the devicevwhich the PIC interfaces with. If 


then tine port is configured for use with the SCC. If SCC/SWIM/ 
configured for the SWIM, jn the SWIM n|ode the polapty of the P 
changecktQactiye^nigh 


Bits D4:D3 - thps§ bits representarr encoded virtue 
clocksource^onto the RJXCAsignal. Atablp'listin 


D4:D3 


;A source 


00 / 

3.6864MHz 

01 / 

DECLK/10 

10 L 

/uiaitaTBhas 

ii 

GPIA 


output 



JC7SWIM is low 
the port is 
signals are 


of four 
c iven below. 
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Bits D6:D5 - these bits represent an encoded value used to multiplex one of four 
clock sources onto the RTXCB signal. A table listing the clock sources is given below. 


D6:D5 RTXCB source 

00 3.6864MHz 

01 DPCLK/10 

10 Digital phase locked loop output 

11 GPIB 


Bit D7 - GPOUT1 controls the state of general purpose output 1. 


Address Offset $31 
Read - I/O Control register 
Write - I/O Control register. 


D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 


^ S -I- ' 


I/O duration count 


I/O delay count 


Bits D3:D0 • These bits are used to program the duration of the SCC/SWIM 
chip-select. The chip-select duration is equal to the count+1 multiplied by the 
IOCLK period. These bits are set after a system reset. 

Bits D7:D4 - These bits are used to program the holdoff interval between 
sequential SCC/SWIM accesses. The holdoff delay is equal to the count multiplied 
by twice the IOCLK period. These bits are set after a system reset. 
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Address Offset $32 
Read - Timer/DPLL control. 

Write - Timer/DPLL control. 



Bit D3 - GPIN1 reflects the state of general purpose input 1. 


Bit D4 - DPLL1EN forces the DPLL for channel A to begin searching for clock 
information on the RXDA signal source. Clock information is recovered at a freqi 
of DPCLK/10 and output on the RTXCA signal line. The RTXCA clock signa is. 
degrees out of phase with the RXDA transition information in order to permrt the 
PIC to recover FMO data from the receive signal. The recovered data is placed 
on the RXDAO output in NRZ format. 


Bit D5 - CRSNS1 is valid whenever clock activity is detected on the RXDA sign e 
CRSNS1 is reset if clock activity is absent for more than 128 DPCLK cycles. 
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Bit D6 * DPLL2EN forces the DPLL for channel B to begin searching for clock 
information on the RXDB signal source. Clock information is recovered at a frequer 
of DPCLK/10 and output on the RTXCB signal line. The RTXCB clock signal is 90 
degrees out of phase with the RXDB transition information in order to permit the 
SCC to recover FMO data from the receive signal. The recovered data is placed 
on the RXDBO output in NRZ format. 


Bit D7 - CRSNS2 is valid whenever clock activity is detected on the RXDB signal. 
CRSNS2 is reset if clock activity is absent for more than 128 DPCLK cycles. 


Address Offset $33 
Read - Interrupt mask register. 
Write - Interrupt mask register. 



DMA1ENI, 

DMA2ENI, 

PERENI, 

HSTENI, 

TMRENI, 


0 * disable DMA channel 1 interrupl 
1 - enable DMA channel 1 interrupt 
0 - disable DMA channel 2 interrupl 
1 - enable DMA channel 2 interrupt 
0 - disable peripheral interrupts 
1 - enable peripheral interrupts 
0 - disable interrupts from the ho. 
processor 

1 - enable interrupts from the host 
processor 

0 - disable timer interrupts 
1 - enable timer interrupts 


Bit D1 - DMA1ENI disables interrupts from DMA channel 1. 

Bit D2 - DMA2ENI disables interrupts from DMA channel 2. 

Bit D3 - PERENI allows the peripheral processor to disable interrupts from 
the peripheral port. 

Bit D4 - HSTENI allows the peripheral processor to disable interrupts from 
the host processor. 

Bit D5 - TMRENI disables interrupts from 16-bit timer. 
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Address Offset $34 
Read - Interrupt register. 
Write - Interrupt register. 
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DMA1INT, 0 - no DMA channel 1 interrupt 
1 - DMA channel 1 interrupt 
DMA2INT, 0 - no DMA channel 2 interrupt 
1 - DMA channel 2 interrupt 
PINT, 0 - no peripheral interrupt 
1 - peripheral interrupt 
HSTINT, 0 - no interrupt from Host uP 
1 - interrupt from Host uP 
TMRINT, 0 - no timer interrupt 
1 - timer interrupt 


Bit D1^H^MAIJNXis^et at the entkof a DMA transfer. This bit can be renet by 
storing a "^tolt. Storirf&a zero wilneave the bit state unjznanged. 

Bit m 2 - DMA2INT)is set at the end of a DMA transfepThis bifcan be renet by 
storinga "1" to iyStoripg a zero will leave the bit sjae unchanged. 

Bit D3 - PINTmemors the stategMne peripheral intepfupt request line. 

In the BYPASS mode of ODdPatfon this bit is/Jisablee and in its inactive state. 


Bit D4/HSTINpfndicates that the/host|processor has requested interrupt 
servioe. Thij^-Gfwvbej^setby^storing a "i" to it. stonng a zero will leave the 
bit state unchanged. j _ _ J ^_ 

Bit JD5 - TM^ItVTj^flectslthe statepnhe timer interrupt request output. 

This-brt- c an be reseTby^luiiuy^n" to it or by reading t he timor l ow orcte f- 

counter. Storing a zero will leave the bit state unchanged. 
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Address Offset $35 
Read - Host register. 
Write * Host register. 



INTHSTO, 

INTHST1, 


0 - host interrupt 0 inactive 
1 - host interrupt 0 active 
0 - host interrupt 1 inactive 
1 - host interrupt 1 active 


Bits D3:D2 - Storing a "I" to either of these bits will generate a host processor 
interrupt. These bits are asynchronously cleared by the host processor. 



Base address $F000 


Address locations $40-4F are allocated to device registers. These registers 
are accessible by the peripheral processor only in the non-bypass mode of 
operation. 

Device 

Address SCC SWIM 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 
4A 
4B 
4C 
4D 
4E 
4F 


SCC B Command 
SCC A Command 
SCC B Data 
SCC A Data 


Write Data 
Write Mark 
Write CRC 

Write Parameter RAM 
Write Phase 
Write Setup 
Write Mode Zeroes 
Write Mode Ones 
Read Data 
Read Mark 
Read Error 

Read Parameter RAM 
Read Phase 
Read Setup 
Read Status 
Read Handshake 
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